Objective: To demonstrate a correlation between anatomic regional changes in Spinocerebellar Ataxia type 6 (SCA6) patients and measures of cognitive performance on neuropsychological tests. Methods: Neurocognitive testing was conducted on 24 SCA6 and 28 control subjects. For each cognitive test, SCA6 patients were compared against the controls using Student's t-test. For the cerebellar patients, using voxel based morphometry, correlations between cerebellar gray matter volume at each voxel and performance on the neuropsychological exams were calculated using the Pearson correlation coefficient implemented in SPM8. Correlations of gray matter density with cognitive test performance were determined for all SCA6 subjects. Using a p-value threshold of 0.001 and family-wise small volume error correction, significant correlations were found for GPT Non-Dominant, GPT Dominant, TMT Part A, and TMT Part B. Conclusion: Different regional patterns of cerebellar involvement were found for the motoric GPT task and the executive version of the TMT. The results for the GPT strongly indicated that the integrity of medial superior hemispheric regions was associated with motor task performance, whereas executive cognitive function was localized in distinctly different inferior regions. This is the first VBM study to differentiate cognitive and motor contributions of the cerebellum.
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Introduction
Recent research has suggested that, in addition to its involvement in motor control, the cerebellum is involved in higher-order cognitive tasks (Mariën et al., 2013; Stoodley and Schmahmann, 2009; Timmann et al., 2010; Schmahmann and Sherman, 1998; Bellebaum and Daum, 2007) . This additional role is likely due to closed loop patterns of connectivity between neocortical associative cortices and the cerebellum (Strick et al., 2009; Ramnani, 2006) . Cerebellar diseases that disrupt computations normally provided to these association areas could lead to impairment in cognitive function.
The current study investigated the correlation between gray matter density and cognitive performance in a group of patients with pure cerebellar ataxia known as spinocerebellar ataxia type 6 (SCA6). This is an autosomal dominant neurodegenerative condition characterized by loss of cerebellar Purkinje cells but preservation of other brain structures. Magnetic resonance imaging scans of SCA6 patients show pure cerebellar atrophy, resulting in slowly progressive ataxia and dysarthria (Zhuchenko et al., 1997) . Due to the confinement of damage at the cerebellar cortex and deep nuclei, SCA6 patients are well suited for examining the relationship between regional cerebellar damage and cognitive function.
The present study used voxel based morphometry (VBM) to analyze the extent to which regional gray matter density in the cerebellum correlates with behavioral performance. VBM has been used in prior studies to confirm prominent gray matter atrophy in the cerebellar
